EDEM contributes to maintenance of protein folding efficiency and secretory capacity.
A stringent quality control process selects misfolded polypeptides generated in the endoplasmic reticulum (ER) for ER-associated degradation (ERAD). Here we assessed the maintenance of efficient glycoprotein folding in cells with defective ERAD caused by lack of adaptation of the intralumenal level of ER degradation-enhancing alpha-mannosidase-like protein (EDEM) to an increase in the ER cargo load. When these cells were converted into factories for production of high levels of human beta-secretase, maturation of this N-glycosylated aspartic protease progressed as in wild-type cells initially to gradually become less efficient. Up-regulation of EDEM to strengthen the ERAD machinery (but not up-regulation of calnexin to reinforce the folding machinery) was instrumental in maintaining folding efficiency and secretory capacity. Our data underscore the important role that the degradation machinery plays in maintaining a functional folding environment in the ER.